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DETAILED ACTION 



Claim Objections 

Claims 1, 8, 9, and 10 are objected to because of the following informalities: The 
independent claims do not clearly state in the preamble they are method claims. Please change 
the beginning of the preamble to read "A method for manufacturing an electronic apparatus. . ." 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et al. 
(Development. . .) in view of Kawakita et al. (5,652,042) and Zhou et al. (5,985,456). 

Kang et al. teaches an adhesive paste having random sizes of micrometer diameter 
particles coated with a low melting temperature metal (Page 1031 Column 2, 2"'' paragraph); and 
suspended in a vehicle of a mixture of thermosetting resins (Abstract). 

Kawakita et al. teaches introducing the adhesive paste into at least one via hole in at least 
one insulating layer (Abstract and Figure 4, Item 203). 

Zhou et al. teaches mixing a flux with a thermosetting resin (Column 2, Lines 1 5-25). 
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Kang et al., Kawakita et al., and Zhou et al. are analogous art because they are from the 
same field of endeavor, which is methods of applying solder to electronic components. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify the 
paste as taught by Kang et al. to utilize a via hole in order to obtain a reliable connection while 
maintaining a high density (see Kawakita et al. Column 1, Lines 10-30) and further to modify 
combined paste and via hole invention of Kang et al. and Kawakita et al. to utilize a flux mixed 
with a thermosetting resin in order to reduce the capillary action of the filler (see Zhou et al. 
Column 2, Lines 10-25). 

Although Kang et al., Kawakita et al., and Zhou et al. does not explicitly teach subjecting 
the combination of adhesive paste in the at least one via hole in at least one insulating layer to a 
vehicle curing cycle including heat of the order of said low melting temperature of the metal and 
pressure, the examiner takes official notice that using a minimum amount of heat to melt the 
metal is well known in the art in order to protect the PCB by minimizing its exposure to the 
harmfijl effects of high temperature. 

With respect to Claim 2, the teachings of Kang et al., Kawakita et al., and Zhou et al. are 
the same as relied upon in the rejection of Claim 1. Kang et al. teaches the particles are 
composed of Cu, Ni, Co, Ag, PD, Pt, polymer and ceramic (Page 1031, Figure Item Cu); and the 
particles are in the range of 5-7 micrometers (see Page 1033, Figure 3). If it is found the 
particles of Kang et al. do not exactly meet the tolerance of 5-7 micrometers, the examiner takes 
official notice that the exact size tolerance is an optimization of ranges that would have been 
obtainable without undue experimentation. 
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With respect to Claim 3, the teachings of Kang et al, Kawakita et al., and Zhou et al. are 
the same as reUed upon in the rejection of Claim 1. Kang et al. teaches a low melting 
temperature material is taken from Sn-Pb (Page 1031, Column 2, 2"'' paragraph) 

Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et 
al., Kawakita et al., and Zhou et al. as applied to claim 1 above, and fijrther in view of Kang et al. 
(IEEE Transactions). 

With respect to Claim 4, Kang (IEEE Transactions) teaches the thermosetting resins are 
taken from a cyclo-aliphatic epoxy, phenyoxy polymer, and monofunctional limonene oxide 
(Page 18 Column 2, First Paragraph). The examiner takes official notice that in epoxys are well 
known in the art and, in its most general interpretation, are considered phenoxy polymers. 

Kang et al., Kawakita et al, Zhou et al. and Kang (IEEE Transactions) are analogous art 
because they are from the same field of endeavor, which is methods of applying solder to 
electronic components. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the paste as taught by Kang et al. to utilize an epoxy resin in order to 
increase the joint strength (see Kang, Pg. 1032, Paragraph 2). 

With respect to Claim 5, the teachings of Kang et al., Kawakita et al., and Zhou et al. are 
the same as relied upon in the rejection of Claim 3. 

Kang (IEEE Transactions) teaches the thermosetting resins are taken from a cyclo- 
aliphatic epoxy, phenyoxy polymer, and monofunctional limonene oxide (Page 18 Column 2, 
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First Paragraph). The examiner takes official notice that in epoxys are well known in the art 
and, in its most general interpretation, are considered phenoxy polymers. 

Zhou et al. teaches mixing a flux with a thermosetting resin (Column 2, Lines 15-25). 

Kang et al, Kawakita et al., Zhou et al. and Kang (EEEE Transactions) are analogous art 
because they are from the same field of endeavor, which is methods of applying solder to 
electronic components. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the paste as taught by Kang et al. to utilize an epoxy resin in order to 
increase the joint strength (see Kang, Pg. 1032, Paragraph 2) and fiirther to modify the combined 
invention of Kang et al. and Kawakita et al. to utilize a flux mixed with a thermosetting resin in 
order to reduce the capillary action of the filler (see Zhou et al. Column 2, Lines 10-25). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et al., 
Kawakita et al., and Zhou et al. as applied to claim 1 above, and further in view of Kang et al. 
(IEEE Transactions). 

Kang (IEEE Transactions) teaches the thermosetting resins are taken from a cyclo- 
aliphatic epoxy, phenyoxy polymer, and monofunctional limonene oxide (Page 18 Column 2, 
First Paragraph). The examiner takes official notice that in epoxys are well known in the art 
and, in its most general interpretation, are considered phenoxy polymers. Kang also teaches the 
particles are made of Cu (Abstract). 

The examiner takes official notice that Bi-Sn solder is well known in the art for its use as 
a low temperature solder in electronic applications. 
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The examiner takes ofTicial notice that the use of a Bi-Sn solder is an obvious variant to the use 
of a Sn-Pb solder as both can be used to solder an electronic component at a low-temperature. 
Thus, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
substitute a Bi-Sn solder for a Sn-Pb solder with a reasonable expectation that they would 
provide the fianctional equivalence of bonding electronic components at a low temperature. 

Kang et al., Kawakita et al, Zhou et al. and Kang (IEEE Transactions) are analogous art 
because they are from the same field of endeavor, which is methods of applying solder to 
electronic components. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the paste as taught by Kang et al. to utilize an epoxy resin in order to 
increase the joint strength (see Kang, Pg. 1032, Paragraph 2). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et al., 
Kawakita et al., and Zhou et al. as applied to claim 1 above, and further in view of Kang et al. 
(IEEE Transactions). 

Kang (IEEE Transactions) teaches the thermosetting resins are taken from a cyclo- 
aliphatic epoxy, phenyoxy polymer, and monofianctional limonene oxide (Page 18 Column 2, 
First Paragraph). The examiner takes official notice that in epoxys are well known in the art 
and, in its most general interpretation, are considered phenoxy polymers. Kang also teaches the 
particles are made of Cu (Abstract). 

The examiner takes official notice that Bi-Sn solder is well known in the art for its use as 
a low temperature solder in electronic applications. 
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The examiner takes official notice that the use of a Bi-Sn solder is an obvious variant to the use 
of a Sn-Pb solder as both can be used to solder an electronic component at a low-temperature. 
Thus, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
substitute a Bi-Sn solder for a Sn-Pb solder with a reasonable expectation that they would 
provide the functional equivalence of bonding electronic components at a low temperature. 

Kang et al., Kawakita et al., Zhou et al. and Kang (IEEE Transactions) are analogous art 
because they are from the same field of endeavor, which is methods of applying solder to 
electronic components. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the paste as taught by Kang et al. to utilize an epoxy resin in order to 
increase the joint strength (see Kang, Pg. 1032, Paragraph 2). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et al. 
(Development...) in view of Kawakita et al. (5,652,042), Zhou et al. (5,985,456), and Kang et al. 
(IEEE Transactions). 

Kang et al. teaches an adhesive paste having random sizes of micrometer diameter 
particles coated with a low mehing temperature metal (Page 1031 Column 2, 2"^* paragraph); and 
suspended in a vehicle of a mixture of thermosetting resins (Abstract); the particles are 
composed of Cu, Ni, Co, Ag, PD, Pt, polymer and ceramic (Page 103 1, Figure Item Cu); and the 
particles are in the range of 5-7 micrometers (see Page 1033, Figure 3). If it is found the 
particles of Kang et al. do not exactly meet the tolerance of 5-7 micrometers, the examiner takes 
official notice that the exact size tolerance is an optimization of ranges that would have been 
obtainable without undue experimentation. 
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Kang (IEEE Transactions) teaches the thermosetting resins are taken from a cyclo- 
aliphatic epoxy, phenyoxy polymer, and monofunctional limonene oxide (Page 18 Column 2, 
First Paragraph). The examiner takes official notice that in epoxys are well known in the art and, 
in its most general interpretation, are considered phenoxy polymers. 

Kawakita et al. teaches introducing the adhesive paste into at least one via hole in at least 
one insulating layer (Abstract and Figure 4, Item 203). 

Zhou et al. teaches mixing a flux with a thermosetting resin (Column 2, Lines 15-25). 

Kang et al., Kawakita et al, Zhou et al., and Kang et al. (IEEE Transactions) are 
analogous art because they are from the same field of endeavor, which is methods of applying 
solder to electronic components. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the paste as taught by Kang et al. to utilize a via hole in 
order to obtain a reliable connection while maintaining a high density (see Kawakita et al. 
Column 1, Lines 10-30) and fiirther to modify combined paste and via hole invention of Kang et 
al. and Kawakita et al. to utilize an epoxy resin in order to increase the joint strength (see Kang, 
Pg. 1032, Paragraph 2); and further to modify the combined invention of Kang et al. and 
Kawakita et al. to utilize a flux mixed with a thermosetting resin in order to reduce the capillary 
action of the filler (see Zhou et al. Column 2, Lines 10-25). 

Although Kang et al., Kawakita et al., Zhou et al., and Kang et al. (IEEE Transactions) 
does not explicitly teach subjecting the combination of adhesive paste in the at least one via hole 
in at least one insulating layer to a vehicle curing cycle including heat of the order of said low 
melting temperature of the metal and pressure, the examiner takes official notice that using a 
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minimum amount of heat to melt the metal is well known in the art in order to protect the PCB 
by minimizing its exposure to the harmful effects of high temperature. 

The examiner takes official notice that Bi-Sn solder is well known in the art for its use as 
a low temperature solder in electronic applications. 

The examiner takes official notice that the use of a Bi-Sn solder is an obvious variant to 
the use of a Sn-Pb solder as both can be used to solder an electronic component at a low- 
temperature. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to substitute a Bi-Sn solder for a Sn-Pb solder with a reasonable expectation that 
they would provide the functional equivalence of bonding electronic components at a low 
temperature. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et al. 
(Development. . .) in view of Kawakita et al. (5,652,042), Zhou et al. (5,985,456) and Kang et al. 
(IEEE Transactions),. 

Kang et al. teaches an adhesive paste having random sizes of micrometer diameter 
particles coated with a low melting temperature metal (Page 1031 Column 2, 2"'' paragraph); and 
suspended in a vehicle of a mixture of thermosetting resins (Abstract); the particles are 
composed of Cu, Ni, Co, Ag, PD, Pt, polymer and ceramic (Page 103 1, Figure Item Cu); and the 
particles are in the range of 5-7 micrometers (see Page 1033, Figure 3). If it is found the 
particles of Kang et al. do not exactly meet the tolerance of 5-7 micrometers, the examiner takes 
official notice that the exact size tolerance is an optimization of ranges that would have been 
obtainable without undue experimentation. Kang (IEEE Transactions) also teaches the 
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thermosetting resins are taken from a cyclo-aliphatic epoxy, phenyoxy polymer, and 
mono functional limonene oxide (Page 18 Column 2, First Paragraph). The examiner takes 
official notice that in epoxys are well known in the art and, in its most general interpretation, are 
considered phenoxy polymers. 

Kawakita et al. teaches introducing the adhesive paste into at least one via hole in at least 
one insulating layer (Abstract and Figure 4, Item 203). 

Zhou et al. teaches mixing a flux with a thermosetting resin (Column 2, Lines 15-25). 

Kang et al., Kawakita et al., and Zhou et al. are analogous art because they are from the 
same field of endeavor, which is methods of applying solder to electronic components. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify the 
paste as taught by Kang et al. to utilize a via hole in order to obtain a reliable connection while 
maintaining a high density (see Kawakita et al. Column 1, Lines 10-30) and further to modify 
combined paste and via hole invention of Kang et al. and Kawakita et al. to utilize an epoxy 
resin in order to increase the joint strength (see Kang, Pg. 1032, Paragraph 2); and further to 
modify the combined invention of Kang et al. and Kawakita et al. to utilize a flux mixed with a 
thermosetting resin in order to reduce the capillary action of the filler (see Zhou et al. Column 2, 
Lines 10-25). 

Ahhough Kang et al., Kang et al. (IEEE Transactions), Kawakita et al., and Zhou et al. 
does not explicitly teach subjecting the combination of adhesive paste in the at least one via hole 
in at least one insulating layer to a vehicle curing cycle including heat of the order of said low 
melting temperature of the metal and pressure, the examiner takes official notice that using a 
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minimum amount of heat to melt the metal is well known in the art in order to protect the PCB 
by minimizing its exposure to the harmful effects of high temperature. 

The examiner takes official notice that Bi-Sn solder is well known in the art for its use as 
a low temperature solder in electronic applications. 

The examiner takes official notice that the use of a Bi-Sn solder is an obvious variant to 
the use of a Sn-Pb solder as both can be used to solder an electronic component at a low- 
temperature. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to substitute a Bi-Sn solder for a Sn-Pb solder with a reasonable expectation that 
they would provide the fiinctional equivalence of bonding electronic components at a low 
temperature. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang et al. 
(Development. . .) in view of Kawakita et al. (5,652,042) and Zhou et al. (5,985,456) and Kang et 
al. (IEEE Transactions),. 

Kang et al. teaches an adhesive paste having random sizes of micrometer diameter 
particles coated with a low melting temperature metal (Page 1031 Column 2, 2"^* paragraph); and 
suspended in a vehicle of a mixture of thermosetting resins (Abstract); the particles are 
composed of Cu, Ni, Co, Ag, PD, Pt, polymer and ceramic (Page 1031, Figure Item Cu); and the 
particles are in the range of 5-7 micrometers (see Page 1033, Figure 3). If it is found the 
particles of Kang et al. do not exactly meet the tolerance of 5-7 micrometers, the examiner takes 
official notice that the exact size tolerance is an optimization of ranges that would have been 
obtainable without undue experimentation. Kang (IEEE Transactions) also teaches the 
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thermosetting resins are taken from a cyclo-aliphatic epoxy, phenyoxy polymer, and 
monofunctional limonene oxide (Page 18 Column 2, First Paragraph). The examiner takes 
official notice that in epoxys are well known in the art and, in its most general interpretation, are 
considered phenoxy polymers. 

Kawakita et al. teaches introducing the adhesive paste into at least one via hole in at least 
one insulating layer (Abstract and Figure 4, Item 203). 

Zhou et al. teaches mixing a flux with a thermosetting resin (Column 2, Lines 15-25). 

Kang et al., Kang et al. (IEEE Transactions), Kawakita et al., and Zhou et al. are 
analogous art because they are from the same field of endeavor, which is methods of applying 
solder to electronic components. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the paste as taught by Kang et al. to utilize a via hole in 
order to obtain a reliable connection while maintaining a high density (see Kawakita et al. 
Column 1, Lines 10-30) and further to modify combined paste and via hole invention of Kang et 
al. and Kawakita et al. to utilize an epoxy resin in order to increase the joint strength (see Kang, 
Pg. 1032, Paragraph 2); and fiarther to modify the combined invention of Kang et al. and 
Kawakita et al. to utilize a flux mixed with a thermosetting resin in order to reduce the capillary 
action of the filler (see Zhou et al. Column 2, Lines 10-25). 

Although Kang et al, Kang et al. (IEEE Transactions), Kawakita et al., and Zhou et al. 
does not explicitly teach subjecting the combination of adhesive paste in the at least one via hole 
in at least one insulating layer to a vehicle curing cycle including heat of the order of said low 
melting temperature of the metal and pressure, the examiner takes official notice that using a 
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minimum amount of heat to melt the metal is well known in the art in order to protect the PCB 
by minimizing its exposure to the harmful effects of high temperature. 

The examiner takes official notice that Bi-Sn solder is well known in the art for its use as 
a low temperature solder in electronic applications. 

The examiner takes official notice that the use of a Bi-Sn solder is an obvious variant to 
the use of a Sn-Pb solder as both can be used to solder an electronic component at a low- 
temperature. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to substitute a Bi-Sn solder for a Sn-Pb solder with a reasonable expectation that 
they would provide the functional equivalence of bonding electronic components at a low 
temperature. 



Claims 1 1-13 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

The following is an examiner's statement of reasons for allowance: The prior art of record 
does not suggest or teach a method for manufacturing an electronic apparatus, particularly the 
exactly composition of the epoxy and phenoxy polymer and flux. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Yamamoto et al. (5,865,934) and Christie et al. (5,089,440) are cited of interest. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Johnson whose telephone number is 703-308-0667. 
The examiner can normally be reached on M-Th 7AM-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on 703-308-2383. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-305-7718 for regular 
communications and 703-305-5885 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 
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